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SHEEP, HOG-S~ AND HORSES IN THE PACIFIC
NORTHWEST.

SHEEP HUSBANDRY IN THE PACIFIC NORTHWEST.

By JAMES WITHCOMBE, V. S.,

Vice Director of the Oregon Experiment Station.

CLASSIFICATION OF BREEDS.

The domestic s4eep is cosmopolitan,. probably more so than any
other farm animal. Some breeds are capable of adaptation to many
varying conditions of altitude and soil, thriving alike on the rich low­
lan,ds but a few feet above the sea level and upon the mountain heights,
where scanty but rich and tender herbage is found.

The many breeds of sheep owe their existence largely to local envi­
ronments, of which altitude plays a conspicuous part. For eCQnomic
pnrposes all breeds may be divided into three classes, each having

. its characteristic habitat:
First, the long wools, which feed upon the luxuriant pastures of the

alluvial soils in humid climates.
Second, the Downs, or middle wools, which delight in the less luxu­

riant herbage of the table and hill lands, particularly those of lime­
stone formation.

Third, the Merinos, which revel in the sweet, tender grasses of moun­
tain heights.

These breed characteristics are the unerring guides by which the
breeder should be governed in making selections to suit local condi­
tions. The most important item connected with an embarkation in
sheep husbandry is proper selection, guided by the basic principle of
harmony between breed and environment. It would be folly indeed to
take the ponderous long wools to arid or semiarid regions, and expect
them to develop large typical bodies and grow long, lustrous wool
from the natural herbage furnished by these lands.. In the absence of
suitable natural conditions, artificial means, such, for instance, as irri­
gation, may be employed in the development of succulent plants. The
selection of this breed, however, for this character of soil is of doubtful
expediency, and much better results could be confidently looked for
with breeds that are better suited to such conditions.

In the pastoral regions of the Pacific Northwest conditions are not
5









19

Even in the irrigated sections of these States farmers are learning that
red clover is a valuable crop. It is often mixed with alfalfa, giving
good results. 'It will start qnicker than alfalfa, and helps to furnish a
variety, which is always desirable. Red clover will not furnish as much
succulent food as alfalfa, for it will not make so many groWths and
will not remain green as long. .

In some parts of the grain regions of eastern Washington and north­
ern Idaho clover is claiming considerable attention. In the celebrated
Palouse region, which is noted for its grain product, red clover is grad­
ually gaining a foothold. In the vicinity of Moscow, Idaho, clover
yielded last season from 13 to 18 tons of green forage per acre at a single
cutting. These figures were obtained by careful weights and measure­
ments in the field. A crop of clover like this would furnish one of the
most valuable sources of food for pigs, both as to cheapness and excel­
lence of material. In this way pigs can be pastured until the grain
fields are ready for grazing. In many sections fences are not provided
to turn pigs, but this is a matter which can be overcom~ at no great
expense.

Where clover or alfalfa pasture is available the following plan may
be recommended: Have the pigs farrowed about March 1. In six weeks
turn sow and pigs on pasture, which, with a good supply of pure
water and a little shorts, will keep the pigs growing very -rapidly.
With good pasturage, supplemented with grain or slop, inclnding
skimmed milk or 'whey, it is advisable to let the pigs rnn with
the sow until 10 weeks old. The time should, however, be governed
somewhat by the condition of the sow and the growth of the pigs.
The weather conditions also should be taken into account. If the
weather is stormy and cold the pigs will do better to run with the sow
for a few days longer. The sow and pigs should be fed on slops made
with shorts, or other mill feed, and water, before the pasture is ready
to turn into. Skim milk will add to the value of this diet in sections
where it is available. As a result both of experiments and practical
experience it may be said that a small ration of grain is very desirable,
in fact, almost imperative, with clover or alfalfa pasture, or with any
other green forage crop. This will take the pigs through the summer
to the time the stubble fields are ready to glean. At this point the
grain farmer who has no pigs to clea,n up the scattered grain sufiers
quite a loss. In this Western country there is less care in harvesting,
and hence the greater need of some stock to save the grain left in the
field. The hogs can be sold directly from the stubble field, or better,
unless the market is very attractive, they may be taken from the stub­
ble, finished with gronndgrain, and placed on the market later in the
season. The market is usually a little surer just before cold weather
begins than it is a short time after. Pigs treated in this way can be
made to weigh 250 to 300 pounds at 8~ to 9 months of age. Pork/made

. in this way will be all that can be desired in quality, if good animals
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are employed in its productio~. An acre of alfalfa or clover pasture
fed in this way ought to prodnce from 600 to 750 pounds of pork.

A.lfal.fa hay.-It is not an uncommon practice to feed hogs on alfalfa
hay, supplemented with grain. The alfalfa is usually cut up with a
feed cutter, after which it is so~ked or steamed and fed mixed with
chopped grain. Alfalfa fed in this way aids digestion and causes the
hogs to make greater gains than on grain alone. Hogs fed at the
Kansas Experiment Station made a gain of 3.4 pounds for every 7.83
pounds of dry alfalfa over those fed on grain alone. In the report on
this experiment the statement .is made "that the gain from alfalfa hay
with Kaffir corn meal fed dry over meal alone fed dry was more than
73 per cent." These facts indicate that there are very satisfactory
results to be obtained in a practical way from feeding alfalfa hay as a
part ration for hogs. There are certain sections in Washington,
Oregon, and Idaho where alfalfa is the chief crop, and in such locali­
ties these figures will be of special interest.

From May to August is the critical time for pigs in grain-growing
sections. The pigs are often compelled during this period to hunt for
a living, either in small inclosures, or in larger scantily productive
pastures. Some very good pastures for pigs have been made by sow­
ing winter wheat in the spring. If there is sufficient moisture the
wheat w1l1 keep green and make a dense covering of succulent food.
Pigs will not thrive in a pastnre that is not green and fresh. Cabbage,
rape, and vetch are excellent crops to supply succulent f~ed, especially
the two latter crops. Rape will grow early in the season and make a
cheap succulent crop, which the pigs will relish and thrive upon. In
parts of Oregon and Washington the rape crop is being grown quite
extensively for hog pasture.

Vetch.-Experiments conducted at the Oregon Experiment Station,
in 1894 and 1895, showed very favorable results from feeding vetch or
tares (Vicia sativa). In this feeding test pigs were fed on green vetch;
with a part ration of shorts, from May 30 to July 28. During this
time the animals made fair gains in growth and thus were prevented
at small cost from becoming stunted, as many pigs do during this
period. This vetch should be sown in the fall or winter throughout
western Oregon and Washington. It may be sown in the spring, but
the crop will be late. The most economical way to feed the vetch is to
cut the material and feed it in pens or yards. In pasturing the crop,
there is too much waste unless care is taken not to let the animals rnn
over too large an area at one time.

Peas and oats.-Peas and oats mixed make a very good growth in
many sections of the West, and furnish an excellent green food for
hogs. This crop can be cut and fed in pens, or can be pastured off with
less waste than is the case with vetch. Some farmers have been very
successful in Bummer feeding in this way. Peas should be sown as
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BOOn in the spring as the gronnd will work well. Good, rich soil that
will not bake too much is the best adapted to growing peas.- Sow 2
bushels·per acre broadcast, and with a disk harrow or a plow cover to
a depth of 3 or 4 inches. After a week or ten days sow one-half bushel
of oats per acre and cover with a light smoothing harrow. This will
level the gronnd and leave the peas at the proper depth, and at the
same time break up the surface of the ground so that the peas may·
come np more readily. The oats sown after the peas have germinated
will not be as likely to get the start of the peas. The oats grow faster·
at first than the peas, and thus have a tendency to choke them out.
In sections where wild oats are plentiful the harrowing will be of
great advantage in killing the oats which have started to come up. .

llixed rations for hogs.-To determine the feeding value of a mixed
grain ration as compared with one of a single kind of grain, nnmerous
experiments have been conducted, and in every case the results favor
a mixed. ration. This is one strong reason why a superior quality of
pork can be produced in the Northwest, where such a large variety of
grains and forage plants can be grown. '

In corn-growing sections there is a dispositibn to feed corn almost
exclusively on account of its cheapness, its fattening qualities, and the
relish with which it is eaten. While in many sections we can not grow
corn successfully as a grain crop, we can grow a long list of other
cereals, snch as· oats, barley, wheat, millet, and rye; and we can grow
them cheaply with very little .danger of failure. As no artificial ferti·
lizer is needed to grow these crops in the Northwest, the cost of pro·
duction is low enough to make them cheap stock foods. A mixture of
chopped wheat, oats, and shorts will give bettpr results than a single
grain of any sort, not excepting corn. A mixture of this kind is usnally
cheaper ~han wheat alone, and will produce better gains. Chopped
oats should not be fed alone. The hulls interfere very materially with
its value as food for hogs. They do not enjoy the hulls, and will refuse
to eat the oats qnicker than any other grain except bran, which they
do not relish, principally for the same reason. Chopped barley and
shorts make a good combination for feeding. A small amonnt of bran
can be used to good advantage when mixed with other grains. Shorts
alone will not furnish mineral matter enough for growing pigs.

Grain should be ground.-Small grain should be crushed or ground for
hogs. When fed whole there is less gain to amount of food consumed,
and the total gain in a given time will be less. It is a too common
practice among farmers in this section to follow slovenly methods in
feeding stock. Instead of getting a few feet of cheap lumber for a floor
on which to feed, or making a few troughs, whole grain is strewn on
the ground for the hogs tQ gather up as best they m~. Often the .
rainy season begins before the hogs are Bold; then the feed yard
becomes a slough of mud, out of which the animals work very assidu-
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onsly to gather their daily food. This may be an extreme picture, but
who has not seen it many times in this Western country'

In feeding experiments carried on at the Oregon Experiment Station
in 1892, it was found that it required 1.2 pounds more of whole wheat
and oats to produce a pound of gain in live weight than it did with
ground grain fed under the same conditions. In many cases the
excreta were examined to determine the amount of undigested whole
wheat present, and it was found that as much as 50 per cent passed off
unmasticated. This condition was more marked when the grain was
fed dry, but at all times there was a very great loss.

Wet feed better than dry.-Hogs relish a moist diet better than a dry
.one, and will give better returns for the same food fed after soaking a
few hours than when fed dry. Soaking grain from twelve to twenty­
four hours pays well for the extra trouble in preparing the food.
The old practice of permitting the feed to ferment and become a source
of great annoyance, on account of the offensive odor it gives off, is no
longer followed by the intelligent feeder.

Cooking food.-The practice of cooking grain for hogs has long since
been discouraged as of doubtful economical value. Pound for pound,
the raw grain will give the best results, and when the extra cost of
cooking is taken into account, the results are very much in favor of
feeding the grain raw. In case of vegetables it is quite different; for
the feeding value as well as the palatability of most vegetables is
improved by cooking.

Feeding potatoes.--Very often potatoes become so cheap, on account
of an increased supply, that it would pay better to feed them to hogs
than to sell them on the market. Hogs can be made to gain rapidly
on a ration of cooked potatoes to which is added shorts, chopped wheat,
oats, or barley. In experiments conducted at the Oregon ~tation in
1896, pigs made a daily gain of 1.3 pounds on an average ration of
12.4 pounds of potatoes, and 2.8 pounds of chopped oats and shorts
mixed half and half. The results of experiments indicate that thE\
value of potatoes for feeding to hogs is about 10 cents per bushel.
This value will vary, however, under varying conditions of market and
methods of feeding. "

Pumpkins for hogs.-Not much has been done in an experimental way
in feeding pumpkins to hogs, but in practice many farmers in the West
feed pumpkins very successfully. In 1898 experiments were carried on
at the Oregon station to determine the value of pumpkins as a part
ration for hogs, with the following results: They were fed from October
10 to December 25. The pumpkins were cooked and shorts were added
to make the food palatable. The hogs gained 499 pounds, and con­
sumed 7,523.pounds of pumpkins and 924 pounds of shorts. Placing
the pnmpkins at $2.50 per ton, and the shorts at $12 per ton, the total
cost would be $14.94. This makes the cost of 100 pounds of gain in
live weight $2. This is the cheapest pork produced from any combina-
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tion of food materials tested at the Oregon station. The pumpkins were
valued at the estimated cost of production. The pork produced by
this feed was pronounced first-class for bacon purposes. The hogs were
healthy and were never off their feed throughout the feeding period.

CONCLUSION.

Hogs free from disease.-Hogs in the Nol'thwest are generally very free
from disease. Hog cholera is practically unknown in Oregon, Wash­
ington, and Idaho. No well-defined cases have, so far as we are aware,
developed within this region, although cases have been reported where
hogs were imported from cholera-infected districts in the Eastern
States. Our methods of feeding, together with a greater variety of
food material, is conducive to the health of the animals. The compar­
atively small proportion of corn fed is an advantage to health. Corn,
being a highly carbonaceous food, induces more animal heat, and
should be mixed with some food rich in protein to give the best results,
both as affecting the health of the animals and the quality of the
product. Where wheat, oats, barley, peas, alfalfa, and clover, con­
stitute the chief food supply, there is little danger of disease.

Prospect of the industry.-In conclusion it may be said that there is a
broad field for the farmers of the Pacific Northwest to occupy in pro­
dncing a superior article of bacon and other pork products. The
climatic and feed conditions are the very best that can be found for
producing a grade of pork which can not be excelled in the world.

There is not a day in the year, over larg-e areas in this section, when
hogs can not have some form of green succulent food... P.astures of
clover, grasses, and annual plants can be provided that furnish a large
amount of food which, supplemented with ~ small ration of grain, will
produce a superior article of meat products. The foreign as well as
the domestic market demands a better pork product, especially in the
hams and bacon.

With good blood in the herd as the first essential, and then a proper
food ~npply, the results will be wholly satisfactory.

THE HORSE INDUSTRY OF THE NORTHWEST.

By S. B. NELSON, D. V. M.,

Professor of Veterinary Science in the Washington Agricultural College.

REVIEW OP THE PAST DECADE.

'Many times during the past few years articles have appeared in
various publications giving statements regarding the absurdly low
prices at which horses have been sold in the States of the Northwest.
As descriptions of the animals sold did not accompany these state­
ments, in many instances the public got the impression that, no matter
how good a horse might be, if placed on the market he would bring



24

only a few dollars. This condition greatly discouraged horse breeders,
and caused many of them to discontinue this important industry.
There was a general decrease in the value of horses during the years
1893 to 1897. It was, however, only in a few cases (involving the com­
pulsory sale of very inferior horses, being either wild, unbroken range
animals, or old horses that had nearly outlived their usefulness) that
extremely low prices were paid.

Since the year 1890 the horse industry in this section has passed
through three distinct periods. The first was from 1890 to 1893, inclu­
sive. Thousands of horses roamed over the immense ranges, and all
the owners did to guard their interests as producers was to have an
annual round-up in the spring to brand the colts, and an occasional
round-up when they w.anted to sell a bunch of horses. During this
period the value of the horse was good, averaging about $60 per head.
This price meant large profits for the producers, as it was not neces:
sary for them to have any great amount of capital invested in lands,
and the expense of raising the horses to a salable age was small.
~he second period extended from 1894 to 1897, inclusive, during

which the horse depreciated greatly in value, the average valuation
being about $20. Such a condition as this would have been reason
enough to cause every horse raiser to cease breeding but for the fact
that a general depression in values of all property existed at the same
time. The depreciation in the value of the horse was not primary, but
secondary to the great comnlercial depression then p~evailing.

Since 1897 we have the third period during which the average valu­
ation of horses has gradually advanced until at present it has reached
about $40, and everything looks favorable for a further rise.

The question which the horse producers of the Northwest, as well as
of other"sections of the country, must face is, "Will the price of horses
advance so as to bring a fair return for the labor and capital invested
in raising them '" The answer to this question will naturally depend
on the supply of and demand for horses.

EPPECTS ON THE INDUSTRY OP NEW INVENTIONS. ,

Has the replacing of the horse by the electric street cars lessened
the number of horses in use in this country' From 1887 to 1894, a
period marked by great activity in street-railway building, and also
the increased manufacture and nse of bicycles, the number of horses
increased from 12,496,744 to 16,081,13!h This shows that, although the
use of the horse decreased in particular directions, yet there must have
been a healthy growth in their use in other directions. During this
period the selling value of horses gradually declined from $72 to
$48 per head. But this decrease was certainly not due to the number
of horses thrown on the market as a result of displacement by elec­
tricity in propulsion of street cars and the general introduction of the
bicycle, because we find that the values of other live stock-mules...
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milch cows, and other cattle-decreased from 30 to 40 per cent during
the same time. During the prevalence of the great commerci-al depres­
sion from ~893 to 1897 the number of horses in the country fell to
14,364,667. At the same time the value per head suffered a further

. decrease, the sanle being the case with sheep, swine, and cattle other
than milch cows. The cattle interest was the first to recover, being
followed a year later by the other stock interests.

Is it likely that there will be a continued demand for the right kind
of horses' A great deal has been written about the probable displace­
ment of the horse by the automobile, but it hardly seems probable that
it will produce any more serious effect than have the electric street
cars and bicycles. ~ Each has its sphere of usefulness, and each will
continue to have. --

THE PRESENT AND PROSPECTIVE DEMAND.

What demands for horses can the Pacific Northwest supply' First
of all there is the home market, to which further reference will be
made. Then they are wanted for export; they are shipped north, west,
and east. To the north they are sent into British Columbia and
Alaska. The former takes a very good draft horse. The exportation
to Alaska is at present small and includes a poor grade of horses, but
it wili undoubtedly change for the better as that country becomes more
and more developed.

To the islands of the Pacific and the countries of Asia the shipment
of horses is as yet not very large, but to Hawaii alone exportations
increased in value from $8,000 in 1893 to $38,000 in 1897-. With a
definite knowledge of the type of animals wanted there, the States of'
the Northwest should certainly be able to produce a very desirable
horse for that market at a better profit than any other section of the

- United States.
The Eastern matket demands at present either a draft horse for

export to Europe, or a lighter animal at a lower price to replace
,the one disposed of by Eastern breeders. This latter animal is the
one that the Northwest has produced on its ranges at very little
expense up to the present time. He is a medium-sized animal, a little
rangy, but with good legs and feet; has a good constitution; and
after being broken to work makes a good serviceable animal. His
great fault in the eyes of the Eastern horse buyer is the blemish he
carries from the branding iron.

There is no reason why a heavier and more desirable horse should
not be furnished from here and a high market price be obtained for
him. The ranges are gradually being settled and cnltivated, so that
the bands of range horses are becoming less numerons each succeeding
year. As a result the raising of horses is gradually p~sing out of the
hands of a few individuals to be taken up by many as fast as the
increased price of horses justifies.

18308-No.117-3



26

THE HOME MARKET.

What will the market in the Northwest be' The market for heavy
draft horses will be in the large logging and mining camps that use
thousands of horses annually; in the cities and towns horses will be
wanted for heavy and medium fancy teaming; the lighter breeds will
be in demand for light teaming and for family and fancy driving.

In order to obtain a high market price for any horse it is absolutely
necessary that he be individually good for his purpose, whether it be
for heavy or light draft or for-driving. In addition he must be sound
and stylish. The very heavy horse, that will serve well to move slowly
great loads on the smooth roads of cities or towns, will be of less value
in the logging and mining districts where rough roads make it I\eces­
sary that the horses used be active as well as large. The same remark
will apply to drivers. The small, smooth driver fills its own place, but
can not replace the larger, coarser driver for country use. The home
market, then, requires for logg-ing, mining, and contracting a heavy
horse, weighing from 1,450 to 1,700 pounds, having a good, round barrel,
being short in the back, having good feet, solid legs, and shoulders
set fairly well up so as to give considerable action; a horse that will
draw a fair-sized load, and when it is required of him can trot down a
rough mountain road without stumbling and falling'. An aniI»alof
the above description that has good style, the head and neck being

"' well set, will also do for fancy teaming in the city, where a team is
often used as an advertisement as well as for work.

Such horses can in all probability be produced by choosing out of
our native stock certain mares weighing about 1,400 pounds and cross­
ing them with Percheron stallions or with selected English shires or
Clydesdales. At present, unless the selections are carefully made,
the crossing of our native mares with Clydesdales gives a horse that
is very large, not having extra good style, narro~ in the chest and
across the withers, rather long' in the back, but with good rump and
legs; an animal that looks massive and that' will draw great loads,
but is not very-active and trots hard. They are, however, quite easily
matched and find fair sale in the cities for heavy teaming.

In the line of drivers the market demands for heavy work a horse
that weighs from 1,100 to 1,250 pounds, is strong and active, of good
color and style, one that with its mate will take the carriage along at
a lO-mile-an-hour gait if necessary. This horse when very gentle will
also make a valuable animal for family use.

I believe the Northwest can produce such an animal by crossing
selected 1,050 to 1,200-pound mares, of good color and action, with either
a French coach or a. Cleveland bay stallion. Such a cross would with­
out doubt give as a result an animal having great endurance, in addi­
tion to the other qnalitiesdemanded by the market. In the same way
a driver with about the same qualities as the above, but lighter and
consequently a little more active-one that would go well in single or
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double harness to a light buggy, and if called on could step along at a
12-mile-an-hour gait-could be obtained by crossing selected native
mares with either a hackney or trotting stallion. The hackney would
probably give the better style and action.

Granting that the extensive horse raiser is gradually losing the range
for running large bands, whom will it pay to raise the different kinds
of horses that have been described, and for which there appears to be
a good market'

It mnst be the farmer, whether large or small, and each should
produce horses of a particular kind. It will pay the farmers of the
Northwest to keep on their farms a number of good mares and breed
them to good stallions that they believe will bring them an ofrspring
of a certain type, for which there is each year a market at a good, fair
price. It will also pay the small farmers and gardeners near cities to
use for their work lighter mares, which may be bred to stallions of
driving strains, and thus be able to furnish the material for drivers for
the market. It should be remembered that it costs no more to raise a
good horse than it does a poor one.

Acting on the valuable information continually gathered and dis­
tributed through the United States Department of Agriculture regard­
ing the kind of animals wanted for export to the various countries, and
having native stock with such great endurance and with such excellent
legs and feet, the horse breeders and horse raisers of the Northwest
should have no great difficulty, by judicious breeding to sires of style,
color, and action, in producing horses that will command a high price
in the markets of the world.
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FARMERS' BULLETINS.

The following is a list of the Farmers' Bulletins available for distribntion, showing
number, title, and size in pages of each. Copies will be sent to any address upon
application to Senators and Representatives in Congress or to the Secretary of Agri­
culture, Washington, D. C.:

16. Legnmlnous Plants. Pp. 24.
19. Important Insecticides. Pp. 32.
21. Barnyard Manure. Pp.32.
22. The Feeding of Farm Animals. Pp. 32.
23. Foods: Nutritive Value and Cost. Pp.32.
24. Hog Cholera and Swine Plague. Pp.16.
25. Peanuts: Culture and Uses. Pp.24.
26. Sweet Potatoes: Culture and Uses. Pp.30.
27. Flax for Seed and Fiber. Pp.16.
28. Weeds, and How to Kill Them.Pp. 32.
29. Souring and Other Changes in Milk. Pp. 23.
30. Grape Diseases on the Pacific Coast. Pp. 15.
31. Alfalfa, or Lucern. Pp.24.
32. Silos ancl Silage. Pp. 32.
33. Peach Growing for Market. Pp.24.
34. Meats: Composition and Cooking. Pp. 29.
35. Potato Culture. Pp. 24.
36. Cotton Seed and Its Products. Pp.16.
37. Kafir Corn: Culture and Uses. pp. 12.
38. Spraying for Fruit Diseases. Pp. 12.
39. Onion Culture. Pp. 31.
40. Farm Drainage. Pp.24.
41. Fowls: Care and Feeding. Pp.24.
42. Facts About Milk. Pp.29.
43. Sewage Disposal on the Farm. Pp.20.
44. Commercial Fertilizers. Pp. 24.
45. Insects Injurio.us to Stored Gra-in. Pp.24.
46. Irrigation in Humid Climates. Pp.27.
47. Insects Affecting the Cotton Plant. Pp.32.
48. The Manuring of Cotton. Pp.16.
49. Sheep Feeding. Pp.24.
50. Sorghum as a Forage Crop. Pp.20.
51. Standard Varieties of Chickens. Pp. 48.
52. The Sugar Beet. Pp. 48.
58. Row to Grow Mushrooms. Pp. 20.
54. Some Common Birds. Pp. 40.
55. The Dairy Herd. Pp.24.
56. Experiment Station Work-I. Pp. 3l.
57. Butter Making on the Farm. Pp. 15.
58. The Soy Bean as a Forage Crop. Pp. 24.
59. Bee Keeping. Pp. 32.
60. Methods of Curing Tobacco. Pp. 16.
6~. Asparagus Culture. Pp. 40.
62. Marketing Farm Produce. Pp. 28.

, 63. Care of Milk on the Farm. Pp. 40.
64. Ducks and Geese. Pp. 48.
65. Experiment Station Work-II. Pp.32.
66. Meadows and Pastures. Pp. 28.
67. Forestry for Farmers. Pp.48.
68. The Black Rot of the Cabbage. Pp. 22.

69. Experiment Station Work-IDe pp.82.
70. Insect Enemies of the Grape. pp. 23.
71. Some Essentials in Beef Production. Pp. 24.
72. Cattle Ranges of the Southwest. pp.32.
73. Experiment Station Work-IV. Pp.32.
74. Milk as Food. Pp. 39.
75. The Grain Smuts. Pp.20.
76. Tomato Growing. pp. 30.
77. The Liming of Soils. pp. 19.
78. Experiment Station Work-V. pp.32.
79. Experiment Station Work-VI. Pp.28.
80. The Peach Twig-borer. Pp. 16.
81. Corn Culture in the South.Pp. 24.
82. The Culture of Tobacco. Pp. 24.
83. Tobacco Solls. Pp.23.
84. Experiment Station Work-VII. pp.32.
85. Fish as FOOd. Pp. 30.
86. Thirty Poisonous Plants. Pp.32.
87. Experiment Station Work-VIll. Pp. 32.
88. Alkali Lands. Pp.23.
89. Cowpeas. Pp. 16.
90. The Manufacture of Sorghum Sirup. Pp. 32.
IH. Potato Diseases and Their Treatment. Pp. 12.
92. Experiment Station Work-IX. Pp.30.
93. Sugar as Food. Pp.27.
94. The Vegetable Garden. pp.24.
95. Good Roads for Farmers. Pp. 47.
96. Raising Sheep for Mutton. Pp.48.
97. Experiment Station Work-X. Pp.32.
98. Suggestions to Southern Farmers. Pp. 48.
99. Three Insect Enemies of Shade Trees. Pp. 30.

100. Hog Raising in the South. Pp. 40.
101. Millets. Pp. 28.
102. Southern :Forage Plants. Pp. 48.
103. Experiment Station Work-XI. pp. 82.
104. Notes on Frost. Pp.24.
105. Experiment Station Work-XlI. Pp.32.
106. Breeds of Dairy Cattle. Pp.48.
107. Experiment Station Work-XIII. Pp. 32.
108. Saltbushes. Pp. 20.
109. Farmers' Reading Courses. Pp. 20.
110. Rice Culture in the United States. pp.28.
111. The Farmer's Interest in Good Seed. Pp. 24.
112. Bread and Bread Making. Pp. 39.
113. The Apple and How to Grow It. Pp. 82.
114. Experiment Station Work-XIV. Pp. 28.
115. Hop Culture in California. Pp. 26.
116. Irrigation in Fruit Growing. pp. 48.
118. Grape Growing in the South. Pp. 32.
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